Reconstitution in phospholipid vesicles of calcium-activated potassium channel from outer renal medulla.
A barium-sensitive Ca-activated K+ channel in the luminal membrane of the tubule cells in thick ascending limb of Henle's loop is required for maintenance of the lumen positive transepithelial potential and may be important for regulation of NaCl reabsorption. In this paper we examine if the K+ channel can be solubilized and reconstituted into phospholipid vesicles with preservation of its native properties. The K+ channel in luminal plasma membrane vesicles can be quantitatively solubilized in CHAPS at a detergent/protein ratio of 3. For reconstitution, detergent is removed by passage over a column of Sephadex G 50 (coarse). K+-channel activity is assayed by measurement of 86Rb+ uptake against a large opposing K+ gradient. The reconstituted K+ channel is activated by Ca2+ in the physiological range of concentration (K1/2 approximately 2 X 10(-7) M at pH 7.2) as found for the K+ channel in native plasma membrane vesicles and shows the same sensitivity to inhibitors (Ba2+, trifluoperazine, calmidazolium, quinidine) and to protons. Reconstitution of the K+ channel into phospholipid vesicles with full preservation of its native properties is an essential step towards isolation and purification of the K+-channel protein. Titration with Ca2+ shows that most of the active K+ channels in reconstituted vesicles have their cytoplasmic aspect facing outward in contrast to the orientation in plasma membrane vesicles, which requires also addition of Ca2+ ionophore in order to observe Ca2+ stimulation.(ABSTRACT TRUNCATED AT 250 WORDS)